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$\mathcal{R}=(\mathbb{R}, +, \cdot, >)$ $0$-minimal $\mathcal{M}=(\mathbb{R}, +, \cdot\rangle>_{7}\ldots)$
$\mathcal{M}$
[2], [3]
1.L([2]) ( ) $f$ : $Sarrow d4$
$S$ $\{C_{\dot{\mathrm{z}}}\}$ h $f^{-1}(C_{i})arrow$
$f^{-1}.(y_{i})$ $(f, h_{i})$ : $f^{-1}(C_{\dot{7}}..)arrow C_{i}\rangle\langle f^{-1}.(y_{i})$
$y_{\dot{x}}\in C_{i}$
-
1.2. $X=\{(x_{7}y)|xy=1\}\cup\{(x, y)|x$. $=0\}\subset \mathbb{R}_{7}^{2}Y=\mathbb{R},$ $f(x, y)=x$ 3
13. (1) $C^{r}$ $C^{r}$ ?
(2)
?
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$G$ $G$ $G\cross Garrow G$
$Garrow G$ $G$
$\sim\nearrow x_{-}$ $O(n)$ $G$
$G$ $G$ $G$
$G$
X. $\}’$ $G$ $G$ $f$ : $Xarrow Y$
$G$ $y\in Y$ $G$ $h$ : $Xarrow f^{-1}$ (
$(f, h)$ : $Xarrow]^{l^{r}}\cross f^{-1}.(y)$
2.1. ([6]) $G$ $S$ $G$ $\Omega$
$G$ $4$ $\mathbb{R}^{n}$ $f$ : $Sarrow A’$ $G$
$A$ {A2}
$f\cdot|.f^{-1}.(_{J}/4_{i}.)$ : $f^{-1}(A_{i})arrow A_{i}$ $G$
$n$ 8 $n$ $S^{n}$ $O(n+1)$
$T(S^{7l})$ $S^{n}$ $\pi$ $\pi$
2.1 $G$
2.1
2.2. $(\mathit{1}\mathit{0}.\mathit{2}\wedge \mathit{1}\mathit{8}[2])G$ $X$ $G$
$X/G$ $\pi$ : $X-+X/G$
$K$ $G$ $G\mathrm{x}_{K}X$ $G\cross X$ ( $g$ , x)\sim ( -l, $kx$ ), $k\in K$
2.3. $G^{1}$ K. $H$ $G$ $K\subset H$
$X$ $K$ $G\mathrm{X}_{K}Xarrow G\mathrm{X}_{H}’.(H\chi_{K}$
$X))[g, x]\vdasharrow[g, [e, x]]$ $G$
$G$ $G$ $X$ $x\in X$ $G_{x}=\{g\in G|gx=x\}$ $x$
$G$ $X$
$H,$ $K$ (H), (K) $(H)\leq(K)$ $H$ $K$
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2.1 , 22 $S/G$ $\pi$ : $Sarrow S/G$
$f$
$\overline{f}$ : $S/Garrow A$ $f=\overline{f\cdot}\circ\pi$ [2] $\overline{f}$
$\pi$ $G$
$S\subset\Omega$ $\Omega$ $G$ $S$ $(H_{1}),$
$\ldots,$
$(H_{l})$
$(H_{i})$ $S(H_{i})=\{x\in S|(G_{x})=(H_{i})\}=\{x\in S|\exists g\in GgG_{x}g^{-1}=H_{i}\}$ .
$S(H_{i})$ $G$ $\pi(S(H_{i}))=S(H_{i})/G$
$\pi(S)=S/G$ $\pi$ $\pi|S(H_{i})$ : $S(H_{i})arrow S(H_{i})/G$
$S$ (H)
$H$ $S^{H}=\{s\in S|hs=s\forall h\in H\}$ $S$ $N$
$N$ $H$ $\alpha$ : $G$ )$<_{N}S^{H}arrow S,$ $\alpha([g, x])=gx$ $\alpha$
$G\cross Sarrow S$ $G\cross S^{H}$ $\pi_{1}$ : $G\cross S^{H}arrow G\cross_{N}S^{H}$
$G$
$j$ : $S^{H}arrow S$ $\beta$ : $S^{H}/Narrow S/G$
22 $S^{H}/N$ $\{A_{i}\}_{i=1}^{k}$
$\dot{l}$ $q\acute{J}_{i}$ : $N/H><A_{i}arrow\pi_{H}^{-1}(A_{i})$ $\pi_{H}0\phi_{\iota}=p_{1}$
$\pi_{H}$ : $S^{H}arrow S^{H}/N$ $p_{1}$ $N/H\succ iA4_{\dot{\iota}}’arrow$
$B_{i}=\beta(A_{i})$ $H$ $A_{2}$ $N\mathrm{x}_{H}$ $[perp]\backslash r/H\cross$
$\text{ }G\mathrm{x}_{H}A_{i}\cong G/H\rangle\langle A_{i}$ \psi $G/H\cross B_{i}arrow\pi^{-[perp]}(B_{i})_{;}\eta_{i}^{l}.\acute{\prime}(gH, x)=$
$g\cdot(j\mathrm{o}\phi(eH, \beta^{-1}(x)))$ 23 $G/H\cross B_{i}\cong G/H\cross A_{i}\cong G\mathrm{x}_{H}A_{\dot{\tau}}\cong G\mathrm{x}_{N}(^{\mathrm{r}}\wedge\cdot \mathrm{v}^{\tau}\mathrm{x}_{H}A_{i})\cong$









$\theta$ : $G><Xarrow X$ $C^{r}$ $(X, \theta)$
$X$
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$X,$ $Y$ $C^{r}G$ $C^{r}G$ $f$ : $Xarrow 1^{r}$.
$C^{r}G$ $y\in 1^{r}$
, $C^{r}G$ $h$ : $X-+f^{-1}(y)$
$(f, h)$ : $Xarrow Y\cross f^{-1}(y)$ $C^{r}G$
3.1.46]) $G$ $C^{r}$ $1\leq r<\infty$ $S$ $G$
$C^{r}G$ $A$ $\mathbb{R}^{n}$ $C^{r}$
$G$ $C^{\Gamma}$, $f$ : $Sarrow A$ $\mathrm{A}$
$C^{r}$ $\{A_{i}\}$ $f|f^{-1}(A_{i})$ : $f^{-1}(A_{i})arrow A_{i}$
$C^{7}.G$
$\mathcal{M}$ $C^{\omega}(C^{\infty})$ . $r=\omega(\gamma=\infty)\backslash$
3.1 . $S$ $\dim S=0$
$\dim S=k>0$ 10.L8 [2] $G$
2.1 $A$ $\{Dj\}$
$f|f^{-1}(D_{j})$ : $f^{-1}(Dj)arrow D_{j}$ $G$ $\{Dj\}$ $A$ $C^{7}$
.
$\{D_{i}\}$ $A$ $C^{r}$
$S_{j}=f^{-1}.(Dj)$ $S_{j}$ $S$ $C^{r}G$
$\dim Sj=k$ $\dim Sj<k$
$f|Sj$ : $S_{j}arrow D_{j}$ $C^{r}G$
$f\cdot|Sj$ : $S_{j}arrow D_{j}$ $f|S_{i}$ : $S_{i}arrow D_{j}$ $G$
$G$ $h_{j}$ : $S_{j}arrow F_{j}$ $(f.|S_{j}, h_{j})$ : $S_{j}arrow D_{j}\cross F_{j}$
$G$ $F_{j}=f^{-1}(a_{j}),$ $a_{j}\in D_{j}$ $h_{j}$
$S_{j}$ $G$ $S_{j}’$ dirn $S_{j}’<\lambda’.\cdot$
$h_{j}|Sj-S_{j}’-Sj-S_{j}’arrow h_{j}(Sj-S_{j}’)\subseteq F_{j}$ $C^{r}G$ $S_{j}-S_{i}^{l}$
$S_{j}$ $G$ $f(S_{j}-S_{\acute{i}})$ $f(S_{j})$ $G$
$(f, h)j|Sj-S_{\acute{j}}$ : $S_{j}-S_{\acute{j}}arrow f$ (Si $-S_{j}’$ ) $\cross h_{j}(S_{j}-S_{j}’)$
$C^{r}G$ (f) $hj)|Sj-S_{j}’$ $S_{j}-S_{j}’$
$G$ $f(S_{j}-S_{j}’)\rangle(h_{j}(S_{j}-S_{j}’)$ $G$
$W_{j}’$ $\dim \mathrm{f}/V_{j},$ $\dim$ \gamma j’ $<k$ $(f, h_{j})|(S_{i}-S_{j}’-VV_{j})$ : $S_{j}-S_{j}’$ $arrow$
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$(f\cdot(Sj-S_{j}’)\cross hj(Sj-S_{j}’))-W_{j}’$ $C^{\tau}G$ $S_{j}-S_{j}’-W_{j}$
$\{U_{i}^{l}\}$
$(f, h_{j})(W_{j})=W_{j}’$ $(f, h_{j^{J}})|U_{j}^{f}$ : $U_{j}^{l}arrow f(U_{j}^{l})\cross h_{j}(U_{j}^{l})$
$C^{r}G$ $f(S_{j}’\cup \mathrm{M}_{j}^{f})$ $C^{r}$. $\{T_{\lambda}\}$
$f^{-1}(T_{\lambda})$ $S$ $C^{r}G$ $f|f^{-1}(T_{\lambda})$ : $f^{-1}(T_{\lambda})arrow T_{\lambda}$
$C^{r}G$
$f$ : $Xarrow 1’$ $Y$ $C$ $f^{-1}(C)$
32. ([1]) $X$ Nash , $f$
. : $Xarrow \mathbb{R}$ Nash
$f$ Nash
33. (t) 3.2 $G$ ?
(2) ?
34. $(_{\lfloor}^{\lceil}5])G$ $C_{/}^{\gamma}$ $X$ $C^{r}G$
$1\leq r<\infty$ $G$ $C^{r}$ $f$ : $Xarrow \mathbb{R}$
$C^{7}.G$
3.4 . $C^{r}G$ $\mathbb{R}$
$-\chi=a_{0}<a_{1}<a_{2}<\cdots<a_{i}<a_{j+1}=\infty$ $C^{r}G$
$\phi_{i}$ : $f^{-1}((a_{i}, a_{i+1}))arrow(a_{i}, a_{i+1})\cross f^{-1}.(y_{\iota})$ $f|f^{-1}((a_{i}, a_{i+1}))=p_{i}\circ\phi_{i},$ $(0\leq i\leq j)$
$p_{\mathrm{i}}$
$(a_{i\dot{\prime}}a_{i+1})\cross f^{-1}(y_{\dot{x}})arrow(a_{\iota\cdot,+1}c\iota_{l}\cdot.)$ $y_{i}\in(a_{i}, a_{i+1})$
$1\leq i\leq j$ $a_{i}$ $a_{i}$ $I_{i}$
$C^{r}G$ $\pi_{i}$ : $f^{-1}(f_{i})arrow$
$f^{-1}(a_{i})$ $F_{i}=(f$, \pi $f^{-1}(I_{i})arrow I_{i};\prec f^{-1}(a_{x})$ $C^{T}G$
$C^{r}G$ $f^{-1}(a_{i})$ $X$
$C^{7}.G$ $(U_{i}, \pi_{\dot{2}})$ $f$ $a_{?}$. $I_{i}$
$f^{-1}(I_{i})\subset U_{i}$ $f$
84
$\angle^{\text{ }}l\backslash \not\cong f\Sigma \text{ }t\mathrm{h}_{\text{ }^{}\theta}I_{i}\text{ }1i\backslash \hat{\mathrm{f}\mathrm{H}}’\mathrm{J}^{\mathrm{a}}\text{ }\infty\not\in\sim;l^{arrow}arrow \text{ }9\text{ }F_{i}=(f, \pi_{i})$: $f^{-1}(I_{i})arrow I_{i}\cross f^{-1}(a_{i})f3\mathrm{i}^{\backslash }\mathrm{X}^{\backslash }db\text{ }$
$7^{\overline{-}\text{ }- \mathrm{f}\overline{-}}\grave{\text{ } }\triangleleft’\text{ }\mathrm{K}\mathrm{s}C^{r}G\pi\acute{M}_{J\supset}^{J\backslash }\Pi\ovalbox{\tt\small REJECT} \mathrm{B}\text{ }\{\ovalbox{\tt\small REJECT} \text{ ^{}\backslash ^{\backslash }}\text{ }\grave{\backslash }\text{ _{ }}$
$-\mathrm{k}_{\vec{\vec{\mathrm{R}}}}^{=}\mathrm{E}\text{ ^{}-.-\Lambda}\overline{-}\ovalbox{\tt\small REJECT} \mathfrak{o}\equiv\iota_{_{\zeta}}^{\mathrm{r}}\mathrm{f}\mathrm{f}\overline{\mathrm{f}\mathrm{l}}\mathrm{r}v\backslash \ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \mathrm{D}\cross 7_{\mathrm{R}}5\text{ }\beta \mathrm{E}\Gamma*\{J_{i}\}^{l}j\iota=1\mathrm{f};7^{\overline{-}}\text{ }\tau’\text{ }\backslash ^{\backslash }\mathrm{y}\mathrm{K}\mathrm{s}C^{r}G\acute{4}\pi\Re_{7\mathrm{J}}\grave{\backslash }.\Pi\nearrow\backslash _{\overline{\mathrm{t}3}}\tau \mathrm{B}\Xi f\ovalbox{\tt\small REJECT} h_{\dot{\mathrm{z}}}$ :
$f^{-1}(J_{i})arrow J_{i}\cross f^{-1}(y_{i}))(1\leq i\leq l)\mathrm{B}_{\grave{1}}\text{ }T\neq T\pm\llcorner^{-}\zeta_{\text{ }}y_{i}\in J_{i},$ $\bigcup_{i=1}^{t}J_{i}=\mathbb{R}\mathrm{B}>\text{ }h_{i}([succeq] \text{ _{}\backslash }\text{ }$
$J_{i} \cross f^{-1}(y_{i})arrow J_{i}\text{ }\bigwedge_{\square }-ffi^{\backslash }\mathrm{B}_{\grave{\grave{1}}}f|f^{-1}(J_{i})\text{ }f_{\Sigma \text{ _{ }}}$
$\text{ _{}\Leftrightarrow \mathrm{f}\ovalbox{\tt\small REJECT} k^{f}\Rightarrow \text{ }\Leftrightarrow \text{ }f-\text{ }^{}\overline{arrow}}\mathrm{i}(^{\Xi}arrowarrow \mathcal{X}arrow\iota \text{ }\sigma]\text{ }\overline{\not\in-}\{\ovalbox{\tt\small REJECT} \text{ }l3;\mathfrak{h}^{\bigwedge_{\overline{\square }}}b\sim\#\xi\}_{\text{ }}i\geq 2\{[succeq] \text{ ^{}\mathfrak{h}\backslash }\text{ }U_{i-1}\cap J_{i}=$
$(a, b)\mathrm{B}_{1\text{ }k_{i-1}}$ : $f^{-1}(U_{i-1})arrow U_{i-1}\chi f^{-1}.(y_{1})f\mathrm{h}\overline{7}^{\sim}\text{ }\triangleleft$
.
$\text{ }\backslash ^{\backslash }\text{ }J\mathrm{s}C^{r}G\prime \text{ _{}j\eta}^{\mathit{1}\backslash }\grave{\backslash }\Pi\overline{-}\ovalbox{\tt\small REJECT} \mathrm{B}\overline{\not\in-}f\mathrm{a}\text{ _{ }^{}\backslash }\backslash$
$f|f^{-1}(U_{i-1\prime})=proj_{i-1} \circ k_{i-\cdot 1}\xi:\backslash \text{ }\backslash =\text{ {}^{\mathrm{t}}}\mathrm{b}\sigma)\text{ _{ }}_{-}^{arrow}_{\mathrm{L}}’\backslash \backslash \text{ _{ }}U_{\dot{x}-1}=\bigcup_{s=1}^{i-1}J_{\mathrm{b}}$. $\hslash>\text{ }proj_{i-1}$
$f3;\text{ _{}\backslash }^{\mathrm{E}_{/}’}\prime 7\swarrow U_{i-1}\cross f^{-1}(y_{1})arrow U_{i-1}\text{ _{ }}z\in(a, b)=U_{i-1}\cap J_{i}\text{ }\xi)_{\text{ }}>\text{ }\not\geqq$:
$f^{-1}(y_{1})\cong f^{-1}(z)\cong f^{-1}(?_{i}\mathit{1})t\Sigma\sigma)\text{ _{ }^{}\backslash }\backslash f^{-1}.(y_{1})f2;f^{-1}(y_{i})([succeq]\overline{\grave{\grave{\tau}}}\text{ }\prime\tau’7^{-}7\mathrm{K}\mathrm{s}\grave{\backslash }C^{r}Gf\{\ovalbox{\tt\small REJECT}’,\eta^{\backslash }\Pi\overline{\iota\supset}\text{ }$
$arrow C^{\backslash }\backslash \text{ _{}0}h_{i}\text{ }f^{-1}(J_{\dot{x}})7_{\mathrm{J}^{1}}\text{ }J_{i}\rangle\langle f^{-1}(y_{1})\text{ }(7)_{\overline{7^{-}}}-J\text{ }\sqrt \text{ ^{}\grave{\text{ }}}\mathrm{K}\mathrm{s}C^{r}G\acute{\{}\ovalbox{\tt\small REJECT} JJ\mathrm{J}\backslash \backslash \backslash _{\overline{\mathrm{Q}}}\Pi\ddagger\Xi 5l\not\in\pm:\text{ _{ }}$
$arrow Uarrow)\text{ _{ }}\overline{\tau}\text{ }\triangleleft’\text{ }\grave{\text{ }}:7\mathrm{K}\triangleright C^{r}G/f\gamma_{\mathcal{F}}*_{J\mathrm{J}}\grave{\backslash }\mathrm{c}_{\overline{\mathrm{p}}}\Pi/\text{ }(\ovalbox{\tt\small REJECT} k_{\dot{\mathrm{z}}-1}\circ h_{i}^{-1}$ : $(a, b)\cross f^{-1}(y_{1})arrow(a, b)\rangle\langle$
$f^{-1}(y_{1}),$ $(f, x)\vdasharrow(t, q(t, x))\text{ }\acute{\mathrm{t}}^{\mathrm{B}}\mathrm{i}\mp^{j}5_{\text{ }}C^{r}$ Nash $\ovalbox{\tt\small REJECT} \mathrm{a}\mathrm{e}\ovalbox{\tt\small REJECT}\backslash \yen Ku:\mathbb{R}arrow \mathbb{R}\text{ _{ }^{}\backslash }\backslash u=\frac{a+b}{2}$on $(- \infty, \frac{3}{4}a+\frac{1}{4}b]$
$tj^{3}\text{ }u=id$ on $[ \frac{1}{4}a+\frac{3}{4}b, \infty)\not\in\xi^{\backslash }\grave{\{}\Phi=\text{ ^{}\iota}\mathrm{b}\text{ }\not\in;\text{ _{ }}H$ : $(a, b)\cross f^{-1}(y_{1})arrow f^{-1}((a, b)),$ $H(t, x)=$
$k_{i-1}^{-1}(t, q(u(t), x))\text{ _{ }}\sigma)\text{ }\mathrm{C}\Rightarrow\backslash Hl3:\overline{\grave{\grave{\tau}}}\text{ }\triangleleft’\text{ }\mathit{1}\mathrm{s}C^{r}G\tau \mathrm{f}\acute{\mathrm{f}}^{\prime\backslash }\grave{\backslash }$
$\mathrm{r}J\mathrm{J}\overline{\mathrm{o}}\neg\uparrow \mathrm{g}\overline{\Leftrightarrow}\{\ovalbox{\tt\small REJECT} \text{ _{ }^{}\backslash ^{\backslash }}H=h_{i}^{-1}$
$\frac{1}{4}a+\frac{3}{4}b\leq t\leq b\mathrm{B}_{3}\text{ }H=k_{i-1}^{-1}\circ(id\cross\psi)a\leq t\leq\frac{3}{4}a+\frac{1}{4}b\xi \mathrm{j}^{\mathrm{r}}\grave{\{}\mathrm{f}\mathrm{f}\mathrm{i}_{arrow}^{\wedge}\text{ _{ }}_{arrow}’_{arrow}^{-}\grave{\text{ } _{}\backslash }$
$\psi$ : $f^{-1}.(y_{1})arrow f^{-1}(y_{1}),$ $\psi(x)=q(\frac{a+b}{\underline{9}}, a^{\backslash })_{\text{ }}$




1 $h_{i}(x)$ , $f(x)>b$
$\tilde{k}_{i}$ $C^{r}G$ $t_{i}$
$C^{r}G$ $\square$
35. ([4]) $G$ $X$ Nash $G$ , $f$ : $Xarrow \mathbb{R}$ $G$
Nash $f$ Nash $G$
35 , 34 $C^{\tau}$ Nash $G$ $F=(f, \phi)$ : $Xarrow \mathbb{R}\mathrm{x}f^{-1}.(y)$
$f=p$ \’o $F$ $p:\mathbb{R}\cross f^{-1}(y)arrow \mathbb{R}$
Nash $G$ $\psi$ : $Xarrow f^{-1}.(y)$ $\phi$
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